Photonic crystal nanolasers have attracted great interest both for fundamental research and applications in the past decade. In photonic crystal cavities, the leakage to optical modes is strongly reduced, which increases the spontaneous emission coupling factor, �. This is a crucial parameter for the threshold characteristics of lasers. With increasing �, the well-known step-like threshold behavior becomes smoother. Although the smooth lasing transitions of photonic crystal nanolasers were observed and fitted by traditional rate equation models [1], a systematic comparison between experiments and more advanced semiconductor models of photonic crystal nanolasers is still missing [2] . The goal of this work is to get a deep understanding of the quantum dots based nanocavity lasers by comparing experiments to theory. .e C'j 600
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4-C a ity mode en .!... Excitation power dependent cavity mode intensity and linewidth are shown inFig. lea). In regimes and III , the output intensity increases linearly with the input power. A smooth nonlinear increase of output power can be clearly traced in regime II, which is the signature of onset of lasing. The theory predicts a similar behaviour as observed experimentally by assuming realistic parameters of cavity quality factor Q = 7800, the number of quantum dots N = 4, spontaneous emission coupling factor � = 0.15 and the mode volume V = 0.52 �m 3
. The linewidth decreases in regime I, is stable in regime II , and slowly decreases in regime III [3] . Saturation is observed in regime N.
The emission spectra with low pumping power and the decay rates of quantum dots are shown in Fig. 1  (b) . Below saturation, many exciton peaks in the spectra can be indentified as well as the fundamental cavity mode around 950 nm. Only three quantum dots have comparable decay rates to that of the emission at the wavelength of the cavity mode and most of the decay rates from quantum dots are strongly inhibited by the photonic band gap. This indicates that only a few quantum dots are feeding the cavity mode in the lasing transition process.
